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Riemann $(M, g),$ $(N, h)$ $C^{\infty}$ $u$ : $Marrow N$
Nash $N$ Euclid $R^{d}$




$dV$ Riemann $(M, g)$
$C^{\infty}(M, N)$ $M$ $N$ $C^{\infty}$
$E$
$E$ : $C^{\infty}(M, N)arrow R$,
1.1. $u\in C^{\infty}(M, N)$ $E$ $u$ harmonic
map 0 $M$ $N$ harmonic map $\prime tt=?t(M, N)$ $\circ$
$u$ $E$ $t=0\in R$ $C^{\infty}$ 1-







(HM) $\Delta u^{\alpha}+\sum_{i)j=1}^{m}g^{ij}A_{u(x)}^{\alpha}(D_{i}u, D_{j}u)=0$ , $\alpha=1,$ $\cdots,$ $d$ ,
$A_{y}=(A_{y}^{\alpha})(y\in N)$ $N(\subset R^{d})$
$\circ$ (HM) 2 harmonic
map (HM) $\Delta u$ $M$ $R^{d}$
$\Delta u$ $N$ $N=S^{n}=$
$\{x\in R^{n+1}||x|=1\}$ (HM)
$\Delta u^{\alpha}+|du|^{2}u^{\alpha}=0$ , $\alpha=1,$ $\cdots,$ $n+1$ ,
harmonic map
1.2. $N=R$ harmonic map $u$ : $Marrow R$
(HM) Lapace $\triangle u=0$
13. $M=(0,1)\subset R$ (HM)
harmonic map $u$ : $(0,1)arrow N$
1.4. $M=N=S^{2}$ harmonic map $u$ : $S^{2}arrow S^{2}$ Riemann $S^{2}$
([2], [4])
$\pi$ : $Carrow S^{2}$ harmonic map $u$
$P,$ $Q$
$u(z)= \pi(\frac{P(z)}{Q(z)})$ , or $= \pi(\frac{P(\overline{z})}{Q(\overline{z})})$ ,





$p\geq 1$ , A $\geq 0$ harmonic map $\mathcal{H}$ $\circ$
$H_{p}= \{u\in \mathcal{H}|\int_{M}|du|^{p}dV<\infty\}$ ,
$\prime H_{p}(\Lambda)=\{u\in X\ell|\int_{M}|du|^{p}dV\leq\Lambda\}$ .
$W^{1,p}=W^{1,p}(M, R^{d})$ $M$ $R^{d}$ $L^{p}$ 1 Sobolev
Riemann $(M, g),$ $(N, h)$
(A.1) $M$ . $\dim M\geq 3$
(A.2) $N\subset R^{d}$ $A_{y}$
(A.3) $N$ ( $\kappa$ )
([10] )
1. $p>m$ $\{u_{j}\}$ $W^{1,p}$ $\mathcal{H}_{p}$
$\{u_{k}\}\subset\{u_{j}\}$ $\prime ti_{p}$ $u$ $C^{\infty}$
II. $\{u_{j}\}$ $W^{1,m}$ $\mathcal{H}_{m}$ $\{u_{k}\}\subset$
$\{u_{j}\}$ , $u\in X\ell_{m}$ , $M$ $S=\{x_{1}, \cdots, x_{I}\}$ ( )
(i) $\sim$ (iii)
(i) $E(u_{k}-u)arrow 0$ , $(karrow\infty. )$
(ii) $k$ } $M-S$ $C^{\infty}$ $u$
(iii) $x_{i}\in S$ $\alpha_{i}$





(1) $N$ ( $\kappa\leq 0$ )
$it_{2}(\Lambda)$ $C^{\infty}$
([2], [7])
(2) $M$ 2 II Sack-Uhlenbeck ([6] ),
Struwe ([8])
(3) I, II Yang-






3. Harmonic map a priori
I, II harmonic map
harmonic map Bochner-Weitzenb\"ock ([2], [7])
3.1. harmonic map $u$
(3.1)
$|du| \Delta|du|\geq\sum_{\mu}Ric^{M}(u^{*}\theta^{\mu}, u^{*}\theta^{\mu})-\sum_{i,j}R^{N}(u_{*}e_{i}, u_{*}e_{j}, u_{*}e_{i}, u_{*}e_{j})$
,
$\{e_{i}\},$ $\{\theta^{\mu}\}$ $TM,$ $T^{*}N$ $Ric^{M}(\cdot, \cdot)$ ,
$R^{N}(\cdot, \cdot, \cdot, \cdot)$ $M$ Ricci , $N$ Riemann
(3.1)
(3.2) $\Delta|du|\geq-a|du|-\kappa|du|^{3}$ ,
$a$ $n$ Ricci $Ric^{M}$ (3.2) $f=|du|$ ,
$\kappa|du|^{2}=b(x)$
(33) $\Delta f+(a+b(x))f\geq 0$ ,
$f=|du|$ subsolution
(3.3) de Giorgi-Nash-Moser iteration method ([3])
32. $p>m,$ $\Lambda>0$ $C_{1}=C_{1}(m, n, p, g, \kappa, \Lambda)$




33. ([9]) $\epsilon=\epsilon(m, g)>0$ $C_{2}=C_{2}(m, n, g, \kappa)$
:
harmonic map $u$ $B(r)$ $\int_{B(r)}|du|^{m}dV\leq\epsilon$
(3.5) $\sup_{B(r/2)}|du|^{2}\leq\frac{C_{2}}{r^{m}}\int_{B(r)}|du|^{2}dV\leq\frac{C_{2}}{r^{2}}\epsilon^{2/m}$ ,
3.4. $N$ ( $\kappa\leq 0$ ) (3.3)
$\Delta f+af\geq 0$ ,










$\{u_{k}\}\subset\{u_{j}\}$ $\{u_{k}\}$ $W^{1,p}$ $u$
$IC$ 31 $\{du_{j}\}$ $K$
(A 2) $\{\Delta u_{j}\}$ $K$
$L^{p}$ Schauder $u_{j}$ $K$
Ascoli-Arzela $C^{\infty}$ $u$ $\{u_{k}\}$
( )
( II. )
( 1 ) 1. $W^{1,m}$ $u$ $\{u_{j}\}$
(A.1) $\{\Delta u_{j}\}$ $L^{m/2}$ $L^{p}$
$\{u_{j}\}$ 2 Sobolev $W^{2,m/2}$ Sobolev imbedding
$W^{2,m/2_{e}}arrow W^{1,2}$ (i)
( 2 ) $S$
(4.1)
$S= \bigcap_{r>0}$ { $x \in M|\lim_{jarrow}$$inf\int_{B(x,r)}|du_{j}|^{m}dV>\epsilon$ },




( 3 ) $x\in M-S$ $r>0$ $i$
(4.2) $\int_{B(x,r)}|du_{j}|^{m}dV\leq\epsilon$ ,
32 (4.2) $u_{j}$ $du_{j}$ C&B(x, $r/2$)
I $M-S$ $C^{\infty}$
( 4 ) $u$ $M-S$ harmonic map
$\int_{M}|du|^{m}dV\leq\lim_{jarrow}\inf_{\infty}\int_{M}|du_{j}|^{m}dV<\infty$ ,
$u$ $M$ harmonic map
4.1. ([5], [9] ) $U$ $M$ $x_{0}\in U$ $L^{1}$ $u$ : $Uarrow N$
$U-\{x_{0_{1}}\}$ harmonic map
$\int_{U}|du|^{m}dV<\infty$ ,
$u$ $U$ $N$ harmonic map
( 5 ) $M$ ( ) $\{\mu j\}$ $\backslash$
$\mu j(A)=\int_{A}(|du_{j}|^{m}-|du|^{m})dV$, for $A\subset M$ .
$\mu_{j}$ $\nu$
3 $\nu$ $S$ $S$ $\nu$
(iii) ( )





$S$ $\{u_{j}\}$ $S$ $x_{i}$
$x_{i}$ $M$ $M$ $N$ harmonic map
$u$ $r>0$ $u_{r}(x)=u(rx)$ $\circ u_{r}$ $M$ Riemann $g_{r}(x)=g(rx)$
harmonic map
52. II $\{u_{k}\}\subset\{u_{j}\}$ $\{r_{k}\}$
(1) $\sim(3)$
(1) $r_{k}arrow 0$ , $(karrow\infty. )$
(2) $u_{k,r_{k}}(x)=u_{k}(r_{k}x)$ $\{u_{k,r_{k}}\}$ $R^{m}$ $C^{\infty}$
(3) $\{u_{k,r_{k}}\}$ $v$ $v$ $R^{m}$ $N$ harmonic map
$\int_{R^{m}}|dv|^{m}dV<\infty$ ,
5.3. Riemann $N$ (L)
(L) harmonic map $v$ : $R^{m}arrow N$ $\int_{R^{m}}|dv|^{m}dV<\infty$
$W^{1,m}$ harmonic map $\{u_{j}\}$ $M$
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